Angiotensin II and aldosterone-induced neuronal damage in neurons through an astrocyte-dependent mechanism.
The contribution of the renin-angiotensin-aldosterone system (RAAS) to central nervous system (CNS) disorders is not yet fully understood. RAAS has been shown to be involved in the proliferation of astrocytes, which have a role in neuronal damage contributing to neurodegenerative diseases. However, the direct relationship between RAAS and neuronal damage is still unclear. We therefore examined the effect of angiotensin (Ang) II and aldosterone (Aldo) on damage to spinal ganglion neurons (SGNs) by regulating astrocytes. Ang II stimulation significantly increased DNA damage in SGNs in a time-dependent manner. This increase in DNA damage was further enhanced when SGNs were co-cultured with astrocytes. On the other hand, no significant increase was observed in SGNs co-cultured with astrocytes without Ang II stimulation. Moreover, the addition of conditioned medium from Ang II-treated astrocytes exacerbated SGN DNA damage. An Ang II type 1 receptor blocker, valsartan, inhibited Ang II-stimulated DNA damage but not DNA damage induced by conditioned medium prepared from astrocyte cultures. In contrast, an Aldo antagonist, eplerenone, significantly inhibited DNA damage induced by the culture medium from Ang II-treated astrocytes. Ang II-stimulated Aldo secretion in the conditioned medium from astrocytes. Furthermore, the administration of Aldo alone also enhanced DNA damage in SGNs. Finally, flow cytometric analysis showed that Ang II or Aldo treatment markedly increased the percentage of dead SGNs. In conclusion, Ang II- and Aldo-induced neuronal damage in SGNs through astrocytes regulation. Blocking Ang II and Aldo to target astrocytes might be useful for the treatment of CNS disorders.